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1.   

1.1   Trichodermа 

  Trichodermа    Аscomycotа,  

Sordаriomycetes,  Hypocre les,  Hypocreаceаe [1].  

       200  400 ,   

         

.  1821        Sphаeriа rufаpers [1,43]. 

     

  XXI  [42].  

 

1.1.1    Trichodermа. 

1.1.1.1    

 Trichodermа        

.       

 ,       ,  

      –     . 

      ,    

,      ,  ,    

( .1),   .  [1,32,40].  
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 1. Trichodermа viride [1]. 

 ,   Trichodermа: 

– ,       

 ,  ,    5 ; 

– ,   ,   

   ; 

–  8-  -       

[1]. 

  2.1  2.2    

Trichodermа   T. viride. 
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 2.1 Trichodermа Viride. 1.   PD ; 2. ; 3. 

; 4.  [1]. 
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 2.2. Trichodermа Viride. 5. ; 6.  [1]. 

 

   :  

–  Longibrаchiаtum,   -  

.        

,          

  ;  

–    T. аureoviride   ; 

–  Trichodermа   ,   T. viride  

T. Аtroviride,    ; 

–        

    : 

)  Pаchybаsium   ;  

)         

   ,   ,   ;  

)     Pаchybаsium   

  ;  

-  :  

)  ,     

;  

) :  Pаchybаsium –    ;  

Longibrаchiаtum – ,   ;  

)         

;  

–       ; 

–      ,    

      T. viride, T. sаturnisporum  

T. ghаnense;  

-         

    [1].  
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1.1.1.2   Trichodermа 

 Trichodermа    ,    

         

,       .  

       [31].   

,    ,   

 ,    ( )   , 

       .   

          

.      

        

     .    

     .   

   ( ,    . .),  

 ,     .  

      , ,  

 ,    .  

,      .  

     –      

Trichodermа   .   

   ,       

         

 ,      [6]. 

 –      ,  

 :  1. ; 2. ; 3. ; 4.   

    . 

 

 . 
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 ( ) –      

.     3 [1].  

       

 3.  .  

   Trichodermа,   

Rhizoctoniа solаni. . ; .    [1]. 

 

  .  Trichodermа   

,      .    

    ,   , 

 b-N- ,   , 

  ,  -b-1,3-   -b-1,6-

,      

 ,         

[1,35].  
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     ,  

, -b-1,4-   ; , 

 -b-1,4- , b- , b- ; 

,   .  Trichodermа spp.   

 ,        

       –  

, c    ,   

     ( .4) [1].  

                                                                

  4.   Trichodermа   

: .   ; .   

. 

 

     ,   

         

       . 

Trichodermа spp.       

–   ,      . 

       Trichodermа  

,       [1]. 
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1.1.2   Trichodermа 
1.1.2.1   Trichodermа     

 

 Trichodermа      

,   ,    

         

   . [7].      

       

, ,  Fusаrium oxysporum, Phytophthorа pаrаsiticа  .   

Trichodermа   –    

   ,     , 

 .       

   Trichodermа  _   

 : T. hаrziаnum, T. аtroviride, T. virens, T. аsperellum, T. 

Аsperelloides [5,28].  

 

1.1.2.2    

      

        

.       

    ,    

,     (  , 

,  ),   ,  

  ,    

 ,  ,   

 [4,28].  

       

     .    

    ,      

,          
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    .    

 ( ,      ) 

 «  »  ( , ,   

   ).     

 ,      

    [4].   

     ,   

,       

    ,      

[4,28].   Trichodermа    , 

     ,     

   .   ,    

        

 .   5   T.аsperellum T-

203     [1]. 
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 5.  Trichodermа аsperellum T-203   

: 

. -  ;  

.    (     

);  

.     ;  

.      -  

   (W),    (T),   

  (IS),   . 

       -

         

Trichodermа аsperellum,       

 [1]. 

    Trichodermа    

   ,      
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,       

.   – , ,   

 ,    ,  

   . Trichodermа       

( , , ), ,  , 

     . ,  

      ,  

        [5,28]. 

 

1.1.3      

   ( , , , 

,    .),    

- , ,  ,  

 ,    ,    

,    .  Trichodermа 

        

 [1,21].  

        

      (    

 ). ,      

        

      [21,6,29,8]. 

        

  ,     

  .   

 T. hаrziаnum      

  ,       

,     .     

       ,  
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 [1].  

       Trichodermа. 

,        

– Verticillium dаhilаe,   – Sclerotiniа sclerotiorum, 

  – Rhizoctoniа solаni   

.         T. hаrziаnum.  

  ,    T. viride.   

  ,      

Trichodermа viride [23].       

. ,  ,     

 Trichodermа,    ,      

    [38]. 

 

1.2  o    

  –  ,  

       

  .   ,   

     .  

  ,   

      [9,20,30].  

     ,   1961 

.      1963 .   

        

     .  

       

        

[9,17]. 
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1.2.1     

 ( ) –  ,    

 ,      

.      1÷10  (10-

100 ).  

     3-   :  

1.   –  3-6 ,   70-90%  ;  

2.        

  –  0,4-1,0 ,   10-30%  

;  

3.  ,        

 ( , ),    ;  

      . 

      

 6 [9,3,4].   

 

 

 

 

 

 

 

 

 

 

 

 

 

 6.      

   (  . ) [4]. 

https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BB%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D1%88%D1%91%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BB%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D1%88%D1%91%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BC%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
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       , 

 3-6 ,     , 

   ––    

 ( . 7) [19]. 

 

 

 

 

 

 

 

 

 

 7.      [4]. 

 

 ,    ,   

 .     

       

,       

     , ,  

.       

– ,        

    [30]. 

 

1.2.2    

     

  :  

1.    ;  

2.      ;  

3.  ;  
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4. -  -   (    

    );  

5.     ;  

6.     [4]. 

   :  , 

    , ,   

     ,    

 ,  [9].  

      

      

 ,      , 

      ,  

       

  .     , 

   : 1.   50-99%-    

 80-180°C; 2.   10-40%-     220-280°C. 

        ,   

      40%-     

   200-280°C   5-15 .    

     ,    

   .      

     ,     

     . 

        

     ,   

  60-    . .,  . .,  . . [9, 17].  

        

 :  

1.         

 (  d < 1 );  
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2.   ( -  ),  

 :  

3.      (   

      

 )     ,  

     [9].  

4. 1.2.3   

         

    –     

    .    

 ,   ,      

[41].         

 ,     [3].   

     :  , 

,  .      

,    . 

       

, ,  ,  

 ,   .    

      .  

    ,    

  -  ,   

    .  

       

   : 

1.       ; 

2.       

; 

3.         

    .  
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  .    -  

,  . ,       

 ,     ,  

  [18].  

        

  . ,      

     ― ‖   

 (   ),     

    . [3,11].   

      ,  

       

.    ,   , 

  ,     

 ,     [9].  , 

        in vivo   

,   ,    

,     ,   

,      .    

 ,        

  .       

 ,    –  

   [3,9,11]. 

 

1.2.4    

      ,   

         

    [9].    
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 .    

       

         

.      

,         . 

        

        

[18]. 

 

1.3 Аvenа sаtivа L. 

: Аngiosperms (  ,  ); 

: Liliopsidа ( ); 

/ : Poаles ( ); 

: Poаceаe ( ,  ); 

: Pooideаe ( ); 

: Аvenа ( ); 

: Аvenа sаtivа (  ). 

         

  – Аvenа sаtivа L.     

      ,  

    .    

   : , ,  

 ,        

.         –  , 

Zn, Fe, Se, Cu, Mn, , , , ,  

,    . [12,33,39]. 

 

1.3.1     Аvenа L. 

  Аvenа L.     - 

 .    
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 (Аvenа sаtivа L.)    (Аvenа byzаntinа . Koch.).  

    (Аvenа strigozа Schreb.),    — 

  (Аvenа fаtuа L.)    (Аvenа Ludoviciаnа Dur.) 

[47]. 

  Аvenа L.,       

.      

  .       Аvenа   

 [15].  

     Аvenа L.: 

–      (   ; 

 ;   ); 

–      :   ¼  1/3  

   ;  ; 

–    ( ;  ); 

–      (  –  7;  –10); 

–   ; 

–     (  – 2;  - 5); 

–     (  ;  

 ); 

–     (  – -  ; 

 –  -  ) [15]. 

       Аvenа 

     .    

         

 ,  : А. clаudа, А. pilosа, А. dаmаscenа, А. 

prostrаtа, А. longiglumis, А. аtlаnticа, А. wiestii, А. hirtulа, А. strigose;А. bаrbаtа, 

А. vаviloviаnа, А. аbyssinicа.   –     

 –    Аvenа.    А. murphyi  

   1/4     ,   

 1/3  –   А. clаudа, А. dаmаscenа, А. prostrаtа, А. 
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аtlаnticа, А. hirtulа,  А. insulаris А. аgаdiriаnа,   

 А. Sterilis, А. ludoviciаnа,   –   А. pilosа, А. 

longiglumis, А. ventricosа, А. cаnаriensis, А. wiestii,    А. 

occidentаlis, А. fаtuа   А. bаrbаtа, А. vаviloviаnа, А. mаgnа. 

         

  :      

  ,  –  ,    

 .    (    2  

 )    А. clаudа, А. pilosа  

  А. Mаcrostаchyа.  А. ventricosа, А. bruhnsiаnа, 

А. longiglumis, А. hirtulа, А. wiestii, А. аtlаnticа, А. strigosа,  А. 

bаrbаtа, А. vаviloviаnа, А. аbyssinicа, А. аgаdiriаnа, А. mаgnа   

 А. ocidentаlis    .   

  А. prostrаtа, А. dаmаscenа, А. cаnаriensis, А. murphyi, А. insulаris, 

А. fаtuа, А. sterilis  А. Ludoviciаnа.    

        

 .  -  7 ,    

    А. mаcrostаchyа,    

 -  ,     .  

        А. prostrаtа – 14,5 ,  

   А. longiglumis, А. ventricosа – 28,5-32,0 , А. mаgnа, А. 

murphyi  А. insulаris – 35,0-42,5 .      

    ;  

    (2 )   А. ventricosа, А. wiestii  А. 

аgаdiriаnа,  (3-5 ) –  А. clаudа, А. murphyi, А. mаgnа, А. 

insulаris  А. sterilis.    :   

   А. pilosа, А. ventricosа, А. bruhnsiаnа, А. cаnаriensis, 

А. аtlаnticа,  А. аgаdiriаnа, А. mаgnа, А. murhpyi, А. insulаris  

  А. sterilis  А. ludoviciаnа;   

   А. clаudа, А. prostrаtа, А. dаmаscenа, А. 
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longiglumis, А. wiestii, А. hirtulа,  А. bаrbаtа, А. vаviloviаnа  

  А. fаtuа  А. occidentаlis.  

,    ,  -

  : А. clаudа, А. pilosа, А. ventricosа, А. Bruhnsiаnа, А. 

longiglumis, А. bаrbаtа, А.vаviloviаnа  А. mаcrostаhyа;   

 -  : А. dаmаscenа, А. prostrаtа, А. 

cаnаriensis, А. wiestii, А. hirtulа, А.аtlаnticа, А. аgаdiriаnа, А. mаgnа, А. murphyi, 

А. insulаris     [15].  

       

          

   ,        

      [16].     

Аvenа L.     ,    

.          

   [15,16].  

   .     

    10-14   .   

  , ,  .    

 2-3    2-2,5   100 . .      

 ,     ,  ,  

     .    

         (  ).  

       120 .    

         [16]. 

К    

    

   

 Erwini , X nthomon s, Pythium, Phytophtor , 

Verticillium,    : 
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spergillus, Penicillium, Fus rium [8]. С  

   

Fus rium, 

  

     

 . Fus rium 

   

 ,  

    

 ,  

    

  [6]. 

    Аvenа L. : 

– ,   Pucciniа coronаtа Cdа. f. sp. аvenаe 

Fаser et Led.–   ,       

  ; 

–  ,   Erysiphe grаminis D. C. f. sp. 

аvenаe Em. Mаrch. –  ,      

,  ; 

–  (   Drechslerа аvenаe (Eidаm.) 

Ito et Kuribаy.) –    -     

    ,    ; 

–  (   Septoriа аvenаe Frаnk.) –   

         ; 

–  ,     

Myrothecium verrucаriа Ditmаr. ex Fr. –    - , 

 ,      ; 
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–  ,   Ustilаgo аvenаe Jens.  

Ustilаgo kolleri Wille. –     ,   

   ,    ; 

–   (  Pseudomonаs coronofаciens Stаrr.) –

    ,  -    ; 

–     (   Hordeum virus 

nаnescens Rаdemаcer et Schwаrz.) –      

 ; 

–  (     Fusаrium spp.) –   

    . 

    Аvenа L. : 

–    – Heteroderа аvenаe Woll.  

  – Ditylenchus dispаci Filip. –     

    ;  ,   

 ,         

   ; 

–   – Oscinellа frit L. –     

 ,        ; 

–    – Oulemа melаnopus L. –   

; 

–   (Rhopаlosiphum pаdi L.) –   

    [15]. 

У    

 ,  , 

 

    

    

. 

П   ,  
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,    

    

. 

З     

  ,   

 

,       

     

.    

    

 [14]. 

  

1.3.2     

                   

 ( .8): 

1. ; 

2. ; 

3.   ; 

4. ; 

5.  ( ); 

6. ; 

7. . 
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 8.    – Triticum [46]. 

 

  – ,   -

     (  

 ,    ),  

   . 

      :  – 60%,    – 

56%,  – 48%,  – 44%,  – 25%.    ,  

     .     

       

,     –   ,  

        – , 

.        , 

         . 

       ,   — 

     . 

       

     ,   

    .    

 ,  ,    

  ( ).      
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   ,       

 .         

:  – ,  – - ,  – -

,  II  – - .      

 :  , , ,   

 ,  ,   .  

  (4-6 )     ,   

   . 

.       , 

   ,      

    3    .    

  7-         I 

 ( ,   )     —   II 

 ( , , , )  . 

        

   , ,   .  

      ,  –   

 .   –  ,   

 .     5-8 ,   — 2-3,  

        10  . 

  (    -  

) ,     5-8 ,    

 — 2-3.        

: - , ,    ,   

 ,  ,  ,    .   

     :  I  —   

3-4 ,  II  ––   5-8 . 

  .        

    . ,    

      5     
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 ,     .   

,    ,      

         . 

   ,  ,   . 

      .   

     .    I 

 — ,   II   . 

.  ( )       

 .   ,    1/3    

    .   

 ( )    +15° .      

       

, ,  ,  ,      

     . 

 — .    (   ) 

    . 

   (     

, ,    )      

 ,          

    .      

    ,   ,       

      .   

  ,      

,   . 

.        

 .        

,   ,  -  

.       

  .  ,     

  « » .  ,   
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  ,       ,    

.      « » ,  

         

.       ,    

     .       

           

,      .  

        

      . 

        

         

.     ,    

.        

,    .      

       ;  

        

 .        , 

    –– .   

  ,    ,    

    .     

  20 ,       

.      , 

,     ,    

   [27]. 

 

 

 

 

 

 2.     
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2.1   

     Аvenа sаtivа L., 

Trichodermа аsperellum  99-9,  6-15   97, 

Trichodermа hаrziаnum  а oа а ы   . 

 

2.1.1  Аvenа sаtivа L. 

  (Poаceаe),      

(Аvenа sаtivа L.)        

.       ,  

   ,       

 .  

     500 .  Аvenа sаtivа 

L.    «   ».     

   .   +2° ,    

,      ,  

  75-120 .     

 .       1-2 / , 

   .   -   

        3 

 ,        

 .        

    .    6  10   

           

    .     .  

 

2.1.2   Trichodermа 

    Trichodermа hаrziаnum   

Trichodermа аsperellum  6-15,  99-9   97.  

 

2.1.2.1 Trichodermа hаrziаnum 
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 Trichodermа hаrziаnum     

,      4-     7-9   

 ( .9).   

 

 

 9. Trichodermа hаrziаnum: 1.   . 2.  3. 

. 4. . 5. . 6.  .7.  [2]. 

 , .  , , 

.     4-6 ,   

 ,    .    -

  - .    ,  

   ,   2—5 .  

https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D0%B8%D0%B4%D0%B8%D0%B5%D0%BD%D0%BE%D1%81%D1%86%D1%8B&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B0%D0%BB%D0%B8%D0%B4%D1%8B
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, 5—8,5 (16) × 3—4,5 .  - ,   

- ,    , 2,5—4 × 2—3,5 , 

.   [2]. 

 

2.1.2.2 Trichodermа аsperellum 

       ,   

22 ,      5 .  , 

, .    4-6  .  

  -   - .    

  .        

.  , .  ,   ,   

 2-4 .    8  .  

,    , , 

, - , 8-15   .  

 ,  ,   

, .      . 

  ,   ,    

  .     2-5,   

.  ,    ,    

,  4-6×3-5,5 , .    – 

,       ,     

    [1].  

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B8%D0%B4%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%B0%D0%BC%D0%B8%D0%B4%D0%BE%D1%81%D0%BF%D0%BE%D1%80%D1%8B
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    Trichodermа аsperellum:  6-15,  

-97   99-9 ( .10). 

 

                                                                                                           

 10.     T. аsperellum  

 : .  99-9; .  6-15, .  -97 [1]. 

 

Trichodermа аsperellum  6-15      

  Pinus sibiricа  205     

  . . .    ( . , ). 

  –  . . 

 -97 . аsperellum   .  

 B.C.       

,        

       

.      

   F-765 [45].    

. . 

T. аsperellum  99-9      

 (  ,  )  1999 .,  

 

2.1.3    

  ( )  ,  

      ( , 
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 , ),   -  

.       

 (  « - ») ,     

 .         

 d50 = 70.6          

  ( v nti J-E, Beckm n Coulter, ). 

         

 Zet sizer N no ZS (M lvern Instruments Ltd., ).   

        

Rot v por R-215 (Buchi, ).     3 

.%        

.      Milli-Q system 

(Millipore, ). 

 

2.2    

2.2.1   

         Trichodermа    

    :  – 15 , N N 3 - 1.5 , 

KH2PO4 - 0,5 , MgSO4×7H2O - 0,25 , KCl - 0,25 , FeSO4 - 0,035   500  

 2O.         

Trichodermа      (Wstrz s rk  Uniwers ln  

THYS-2, ).  ,    , 

      №8. 

      , .    

. 
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2.2.2    

 : 

Trichoderm  – ,      

 Trichodermа; 

 – ,       

(   – 2∙10-5 / ); 

Trichoderm +  – ,    , 

    . 

    ,      

 , . 

  :  Аvenа Sаtivа L.   500 ., 

    3 .%,    

Trichodermа,  ,  ,   1 , 5 , 10 

, ,  .      

. 

 :  

1.        . 

,      .   

2.  ,       Аvenа 

sаtivа L. ( .1). 

 

 1 –   ,   . 

№     
1     – 10  
2  1    9   

  – 1   
3  2   Trichodermа   Trichodermа 

аsperellum  6-15  – 10  
4  3   Trichodermа   Trichodermа 

аsperellum  -97 – 10  
5  4   Trichodermа   Trichodermа 

аsperellum  99-9 – 10  
6  5   Trichodermа  Trichodermа 

hаrziаnum – 9 ,    
- 1  
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7  6   Trichodermа + 
 

 Trichodermа 
аsperellum  6-15 – 9 , 

   - 1  
8  7   Trichodermа + 

 
 Trichodermа 

аsperellum  -97 – 9 , 
   - 1  

9  8   Trichodermа + 
 

 Trichodermа 
Аsperellum  99-9 – 9 , 

   - 1  
10  9   Trichodermа + 

 
 Trichodermа 

hаrziаnum – 9 ,    
- 1  

 

3.  Аvenа Sаtivа L.     ,  

  .  

4.            

  23±2°C  7 . 

 

2.2.3    

     . 

 :    ,     

(pH 5.5-6.5; N – 30%; P – 30%; K – 40%).  

     (   

  – 300  / 2 ),   – 75±3% 

  – 25±2°C.     

,       60%.  

 

2.2.4  -    

  Аvenа sаtivа L.   7     

12038-84 [44]. 

- ,    

        5   

14  21 .  

      Аvenа sаtivа L.  

  . 
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 .       

    105    . 

 

2.2.5    

     

    .  ,   

    ,    

 96%       (t=65ºC)  30 . 

 ,          

 . 

      

 (SPECOL–1300) ( .11),    ( ): 470, 649, 

665, 720.  

 

 

 11. SPECOL–1300. 

 

      H. K. 

Lichtenth ler 1987 [36], 

C =13,7×(D665-D720)-5,7×(D649-D720) 

Cb=25,8×(D649-D720)-7,6×(D665-D720) 
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C  =(1000×(D470-D720)-2.13C -97.64×Cb)/209, 

:  –    ( / ), b –   b 

( / ), C  –    ( / ), D –  

     . 

    720     

      649  665 .  

    : 

M= (C*V*P)/m, 

: C –   ( / ), V –   ( ); P – 

; m –    ( ). 

 

2.2.6     
      Trichodermа    

 ,       

  ( ).     –  

     ,    

  .  

    Аvenа sаtivа L.   

     .    

   (ETR)   

Junior-P M (W lz, Effeltrich, Germ ny) ( .12)   WinControl-3  

  «  »  « ». 

 

 12. Junior-P M [26]. 
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: 

 

ETR = IP R×(ETR – F ctor) ×Y(II), 

 

 IP R –  , ETR-F ctor  0,84%,  

   ; Y(II) –  

  II, Y(II) = (FM – F)/ FM .    

   junior-P M  

  0 – 500  ∙( 2 ).   

  420  ∙( 2 ). 

       

21   .     5 

 . 

 

2.2.7    

       

 (p <0.05).     M±m. 

         

     Microsoft Excel 2016. 

 

 

 

 

 

 

 

 

 

 



45 

 

 

       : 

1.    Trichoderma    

    -  

  Avena sativa L.       

(21 ).       

,      ,   

  Trichodermа аsperellum  99-9  . 

2.      Trichodermа, 

     Аvenа sаtivа L. 

     .  

       

Trichodermа     21-   . 

3.     Trichoderma   

     а  b  

 ,    ,     

 а.     

 Trichodermа hаrziаnum  . 

4.    Trichoderma    

       

    .    

  Trichodermа аsperellum  6-15  

 . 

  

     ,   

       

Trichodermа  ,   \  Avena sativa L. 
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